Functionalization of carbon-hydrogen bonds through transition metal carbenoid insertion.
The functionalization of carbon-hydrogen bonds through transition metal carbenoid insertion is becoming a powerful method for the construction of new carbon-carbon bonds in organic synthesis. This chapter will highlight recent developments in this field, while placing it within its historical context. Intramolecular carbenoid C-H insertion will be covered first, focusing on formation of three- and six-membered rings, as well as the use of nontraditional substrates. Additionally, the most recent progress in asymmetric catalysis will be discussed. The bulk of the chapter will concentrate on intermolecular transformations, emphasizing both the effect of substrate structure and the influence of carbene substituent electronics on the regioselectivity of the reactions. Vinyldiazoacetates will be covered as a distinct class of carbenoid precursors, as they have been shown to initiate a variety of unique transformations, such as the combined C-H activation/Cope rearrangement. Finally, the synthetic utility of carbenoid C-H insertion reactions, both intra- and intermolecular, will be displayed through their use in the total syntheses of a number of natural products and pharmaceuticals.